The objective of this work was to select parents to start a program of site breeding of common bean from the precocious group, by using morphological and agronomic traits under field conditions at EMPAER experimental unit located in Caceres County, Mato Grosso State, Brazil. Experimental design used was a randomized complete blocks, with three replications. The following characters were evaluated: number of days for flowering; plant cycle; medium plant height; medium height of first pod; medium of pod length; medium number of pods per plant; medium number of seeds per plant; medium number of seeds per pod; medium seeds weight and grain yield. Univariate variances analyses were used, Tukey test at 1% probability and besides cluster analysis based on Mahalanobis' generalized distance and UPGMA hierarchical method, through GENES software. Cultivars with the potential to be introduced into local improvement according to the analysis proceeded program are Iraí, Carioca, Carioca Pitoco, Bambuí and CNF 6911, due to their larger divergence and different agricultural potential for the characteristics that are important to the program as productivity and precocity.
Introduction
The common bean (Phaseolus vulgaris L.) is a grain legume of great economic importance to Brazil. Considered one of the main foods of the Brazilian diet, it is the main source of protein in the diet, especially for the low-income population (Buratto et al., 2007) .
The bean crop is among the cultivated species with shorter cycle, usually ranging from 85 to 90 days (Silva et al., 2007) . Since the culture has short cycle, it is possible to be cultivated in three seasons during the year (Araújo & Ferreira, 2006) .
The main characteristic to be used to evaluate the precocity of a culture is the time between the emergence until the appearance of the first flowers (Silva et al., 2007) . The precocity enables rapid return on invested capital, greater flexibility in the management of production systems, escape from pests and diseases and from periods of water stress, in addition to water and energy savings in irrigated systems of the "Fall-Winter" crop (Souza et al., 2013) .
Studies on genetic divergence provide parameters for the identification of genitors that, when crossed, enable greater heterotic effect, increasing the probability of obtaining superior genotypes in segregating generations (Lima et al., 2012) . One way to estimate the genetic divergence is by multivariate analysis techniques, or associations among them. These alternatives are primarily intended to reduce the number of variables and hence simplify the obtaining of genetic distances. Their efficiency depends on the amount of variation that these new variables explain, regarding the existing variations in original characters (Correa & Gonçalves, 2012) .
The development of improved and uniform cultivars is a requirement of the market and should meet the current needs of increase in food production . The choice of cultivars from precocious groups in common bean is of fundamental importance to reduce production costs, used in crop rotation and environmental stress escape, resulting in the success of the crop for the farmer. The aim of this work was to select genitors to start a program of local improvement of common bean from precocious group.
Material and methods
The experiment was conducted in 2005 in the experimental unit belonging to the Mato Grosso Company for Research and Extension (EMPAER) in the city of Cáceres-MT, located at latitude 16 ° 43'42 South and longitude 57 ° 40 '51 West with altitude of 118 meters, on BR 070, 12 km from Cáceres. 11 common bean cultivars from precocious group, coming from the National Center of Researches in Rice and Common Bean (CNPaf) ( Table 1) were evaluated.
According to the Köppen's classification, the region has hot and humid tropical weather, with dry winter (Awa). The highest average temperatures occur in the wet season and the lowest in the dry season, configuring the local climate into two distinct seasons, with rainfall period ranging from October to March, and dry period from April to September (Neves et al., 2011) . The soil of the region was classified as Eutrophic Red Yellow Podzol. In fertilization, it was used 21 kg of a mixture consisting of NPK fertilizer formulated 4-30-10 with the supplements: Potassium Chloride; Zinc Sulfate and Boron. The cultivation was performed according to the needs of the culture. Spray irrigation was used to maintain the ideal humidity conditions for development of the crop, and the harvest was processed when 90% of the pods were dry.
The experimental design was in randomized blocks with three repetitions and the experimental unit consisted of four rows of four meters in length, spaced at 0.50 m and with an useful area of two central lines, ignoring 0.50m at both ends of each line. Seeds were sown with density of eight seeds per linear meter.
The following characters were evaluated: number of days to flowering (FLOWER): number of days from seeding to the full opening of the first flower, in 50% of the plants in each plot; cycle of the plant (CYCLE): ratio between the number of days from emergence to harvest season, of the plants in each treatment; average plant height (HGHTP): expressed in cm, obtained by measuring from the ground level to the tip of the plant, using a graduated measuring tape; average height of insertion of the first pod ( Data were subjected to analysis of variance, the treatment means were compared by Tukey test at 1% probability. Genetic divergence was evaluated with use of the generalized Mahalanobis distance as dissimilarity measure, and for grouping of cultivars, the Unweighted Pair Group Method with Arithmetic Mean (UPGMA) was used in order to distinguish the most divergent materials, using the GENES computational resource (Cruz, 2013) .
Results and discussions
Through the analysis of variance it is observed that there are significant probability differences (p<0.01) using the F test for the variables: FLOWER, CYCLE, HGHTP, ALLPd, ANSP, ANSPd and ASW, and significant at (p<0.05) for the variables ANPP and GP, which shows genetic variability among cultivars. However the characteristic HGHTINS was not significant by Tukey test (Table 2) . 1/ FLOWER -number of days to flowering; CYCLE -number of days to harvest; HGHTP -average plant height; HGHTINS -average height of insertion of the first pod; ALLPd -average longitudinal length of the pods; ANPP -average number of pods per plant; ANSP -average number of seeds per plant; ANSPd -average number of seeds per pod; ASW -average weight of 100 seeds; GP -grain production. **, * significant at 1% and 5% probability level by the F test, respectively. NS non significant, by the F test.
Characteristics FLOWER, CYCLE, HGHTP, ALLPd and ASW showed low coefficients of variation, according to Pimentel-Gomes (2009) . For the characteristics HGHTINS, ANPP and ANSPd medium values were shown, however, for the characteristics GP and ANSP the coefficient of variation was of high magnitude; however, this result can be explained because these characteristics are strongly influenced by the environment.
The means of 11 genotypes for the 10 evaluated characteristics are presented on Table 3 . The results showed significant differences for four evaluated characteristics, FLOWER, HGHTP, ANSP and ASW respectively, at 1% probability level. It is observed that for the characteristic FLOWER, the cultivars Carioca Pitoco and Carioca, whose flowering was reached to 44.33 days, differed significantly from the cultivars Goiano Precoce, Iraí and BRS Radiante, whose averages were 38.66 days. The cultivars Carioca Pitoco and Carioca differed statistically from the cultivar CNFM 7119. Ribeiro et al., (2004) , evaluating the genetic variability for the duration of flowering subperiod in carioca bean genotypes, had a greater amplitude duration of the emergency--flowering subperiod, oscillating from 29 to 45 days. MACHADO et al. (2008) , evaluating the precocity in precocious cowpea genotypes, obtained general average of the flowering character of 36.6 days. 2/ FLOWER -number of days to flowering; CYCLE -number of days to harvest; HGHTP -average plant height; HGHTINS -average height of insertion of the first pod; ALLPd -average longitudinal length of the pods; ANPP -average number of pods per plant; ANSP -average number of seeds per plant; ANSPd -average number of seeds per pod; ASW -average weight of 100 seeds; GP -grain production The cultivar Carioca Similar, HGHTP of 56.80 cm, differed significantly from the cultivars Carioca Pitoco, BRS Radiante and Carioca, whose height was less than 53.06 cm, which did not differ from each other. The cultivars Novo Jalo, Jalo Precoce, Iraí, Bambuí, CNF 6911 and CNFM 7119 had an average plant height less than 48.33 cm, and the cultivar that showed lower plant height was Goiano Precoce with 36.26 cm high. The mean for the characteristic HGHTP was 47.47 cm, with amplitude of 20.54 cm in absolute values ranging from 56.80 cm for the cultivar Carioca Similar and 36.26 cm for the cultivar Goiano Precoce. According to Coelho & Simões (2010) , biometric variables used in the monitoring of plant growth, like plant height, are directly related to productivity.
For the characteristic ANSP, Carioca the cultivar was the one that showed the highest mean, showing an average of 170.46 seeds per plant. The cultivar that showed the lowest number of seeds per plant was Goiano Precoce, averaging 93.68 seeds per plant. The average number of seeds per plant was 126.55 seeds, with amplitude of 76.78 seeds in absolute values.
The cultivar Iraí showed higher ASW with 35.36 g, differing significantly from the cultivars Carioca Similar, Carioca Pitoco, Goiano Precoce, Carioca, Bambuí, CNF 6911 and CNFM 7119, which showed means lower than 26.0 g, not differing from the other cultivars. ASW mean was 27.95 g, with an amplitude of 12.61 g in absolute values.
The amplitude of dissimilarity values (13.674 to 1455.432) is indicative of the presence of genetic variability among cultivars. The pairs from the nearest cultivars, determined by the Generalized Mahalanobis Distance (D 2 ii' ), (Table 4) showing smaller dissimilarity among the other analyzed cultivars. These combinations have the same pattern of similarity, not recommended in programs of genetic improvement for hybridization resulting from the crossing between them, because the genetic variability among genotypes is essential in any improvement program, and cannot be restricted in such a way to make impractical the gains to be obtained by selection.
In turn, the largest dissimilarity was observed between pairs Carioca Pitoco and Iraí (D ii' = 1455.432). These pairs of cultivars showed high genetic divergence between them, being recommended in possible crosses, aiming to maximize heterosis in the progenies and to increase the possibility of existence of segregating in the advanced generations (Cruz et al., 2004) . ii' = 1455.432). These pairs of cultivars showed high genetic divergence between them, being recommended in possible crosses, aiming to maximize heterosis in the progenies and to increase the possibility of existence of segregating in the advanced generations (Cruz et al., 2004) .
It is recommended to avoid the choice for genitors based only on their differences, not taking into account their performance. The cross between divergent genitors that have superior performance regarding the main agronomic characteristics of the culture is recommended (Martins et al., 2002) .
Through the Unweighted Pair Group Method with Arithmetic Mean UPGMA (Figure 1) , subjected to the cut of 40% genetic distance and significant by the statistical program GENES, it was possible to form two distinct groups, being the Group I subdivided into two subgroups (Figure 1) . The subgroup I.a is formed by the cultivars Carioca Pitoco, Carioca, Bambuí and CNF 6911, and has as main characteristics larger ANPP, ANSP and ANSPd. The subgroup I.b is formed by the cultivars Carioca similar and CNFM 7119, showing higher HGHTP and HGHTINS, and these two subgroups are formed by cultivars of Mesoamerican origin. Group II consists of 5 of the analyzed cultivars, was subdivided into two groups, allocating the cultivars Novo jalo and Jalo precoce in the subgroup II.a, whose main characteristic is the highest ALLPd. The cultivars Iraí, BRS Radiante and Goiano Precoce were allocated in the subgroup II.b, for presenting lower FLOWER and CYCLE and higher ASW and GP. Cultivars of group II belong to the Andean origin group. Similar results were reported by Cabral et al. (2011) , by estimating the genetic diversity through 57 common bean accessions by means of multivariate analyzes in the city of Muqui-ES and Kloster et al. (2011) , by characterizing the genetic divergence of 22 common bean cultivars in Cáceres-MT.
The UPGMA dendrogram agrees with Mahalanobis, regarding the subgroup I.a, where the cultivars Carioca pitoco and Carioca; Bambuí and CNF 6911 are the most similar ones, and the most dissimilar cultivars are Iraí and Carioca, with the cultivar Carioca belonging to the subgroup I.a and the cultivar Iraí belonging to the subgroup II.b. In this group, there are cultivars from different origin groups, with a high value on genetic dissimilarity and very promising combinations. The cultivar Iraí has Andean origin and the cultivars Carioca, Carioca Pitoco, Bambuí and CNF6911 have Mesoamerican origin.
According to the agronomic performance and genetic diversity of analyzed cultivars, it is possible to indicate the following combinations for hybridization with the following materials: Iraí x Carioca; Iraí x Bambuí; Iraí x CNF6911 and Carioca Pitoco x Iraí.
Conclusions
The cultivars with potential to be introduced at a local improvement program based on the proceeded analyzes are Iraí, Carioca, Carioca Pitoco, Bambuí and CNF 6911, due to their larger divergence and differentiated agronomic potential for the characteristics that are important to the program, like productivity and precocity.
